Oncostatin M-specific receptor mediates inhibition of breast cancer cell growth and down-regulation of the c-myc proto-oncogene.
Human oncostatin M (OM) is a M(r) 28,000 glycoprotein that has been shown to regulate cell proliferation and differentiation. The biological activities of OM can be mediated by two different heterodimeric receptor complexes, the leukemia inhibitory factor (LIF)/OM shared receptor and the OM-specific receptor. In this study, we have examined the growth-regulatory effect of OM on 10 breast cancer cell lines derived from human tumors. The cellular proliferation of seven of these breast cancer cell lines was inhibited by OM. The three cell lines that did not respond to OM treatment lacked the expression of OM receptors. The growth-inhibitory activity of OM is examined further in the H3922 breast cancer cell line, which expresses the high-affinity OM receptor at a relatively higher level. We found that the cellular proliferation of H3922 cells was induced strongly by extrogenous epidermal growth factor (EGF), EGF-like factor, and basic fibroblast growth factor. The proliferative activities of these growth factors can be abolished totally by cotreatment of H3922 cells with OM. Treatment of H3922 cells with OM for 24 h did not block EGF binding or the induction of EGF receptor tyrosine phosphorylation. This finding suggests that OM interferes with the mitogenic signal at steps distal to the EGF receptor. Examination of proto-oncogene expression demonstrated that OM down-regulates the c-myc gene in H3922 cells. The biological effects reported herein are not shared by the OM-related cytokines interleukin 6 or LIF, as demonstrated by the inability of these proteins to inhibit cell growth or modulate c-myc gene expression in breast cancer cells. Additionally, the high-affinity binding of labeled OM cannot be displaced by LIF. Together, these data suggest that OM is a growth inhibitor for breast cancer cells. The inhibitory activity is mediated predominantly through the OM-specific receptor, and activation of this receptor abrogates growth factor stimulation and down-regulates the c-myc proto-oncogene.